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INTRODUCTION
A patient presented at a sports injury clinic with pain,
swelling and bruising over the medial longitudinal arch. The
diagnosis was found to be a tarsometatarsal injury.
Tarsometatarsal fractures account for 0.2% of all fractures.1
Accurate diagnosis of injuries of this type may be difficult,2
and, although obvious injury will be detectable by radi-
ographs, subtle subluxations may go undetected.3 While the
radiographic criteria for diagnosis have been detailed in many
studies,3-5 the clinical diagnosis of this type of injury has
received little attention.3 This illustrative case demonstrates
the clinical findings evident to the podiatrist upon examina-
tion of the foot, which may aid in the diagnosis of the more
subtle presentation of this type of injury.
CASE HISTORY
A 31-year-old male teacher presented with a bruised, tender
and painful right foot. He was a part-time soldier in the
Territorial Army, and reported a fall that occurred while
training on apparatus in an assault course. The particular
apparatus was a see-saw walkway, which was 5 feet at its
maximum height. He climbed the resting arm of the seesaw
toward the pivotal point and as he crossed the centre he lost
his balance, stepping off to the right and falling approximate-
ly 4 feet. Although in some discomfort, he completed the
course, but remembered experiencing extreme pain whilst
descending the following obstacle, a scramble net.
EXAMINATION FINDINGS
The passive pronation abduction stress test was painfully pos-
itive, and a bilateral equinus foot-type was noted.
Weightbearing and non-weightbearing anterioposterior and
lateral oblique radiographs showed evidence of subluxation
of the metatarsocuneiform joint, with hairline fracture of the
second metatarsal base. It has been suggested that such a frac-
ture signifies disruption of the Lisfranc ligament,5 and thus
midfoot instability. Examination revealed the foot was neu-
rovascularly intact, with severe bruising of the area around
the medial longitudinal arch coupled with diffuse bruising on
the dorsal surface of the foot around the metatarsocuneiform
joints.
TREATMENT
Following interdisciplinary discussion, treatment was by
open reduction internal fixation and a short weightbearing
cast. Traditionally, K-wires have been used for fixation, but
problems in maintaining anatomic reduction have been
described.4 Consequently, the use of 3.5mm cortical screws is
recommended.3 A cancellous screw was placed across the first
tarsometatarsal joint, and a second screw from the first
cuneiform to the second metatarsal. The cast was removed at
7 weeks, and progressive weightbearing continued until the
wires were removed at 16 weeks. A permanent soft arch sup-
port was inserted into the footwear, and 6 months later the
patient is continuing rehabilitation with good results.
DISCUSSION
The tarsometatarsal joint can be described as an articulation
between the midfoot and the forefoot, the medial-to-lateral
line that traverses between the three cuneiforms and cuboid
proximally and the bases of the five metatarsals distally. The
base of the second metatarsal is described as the keystone ,
and is held between the medial and lateral cuneiforms, thus
limiting frontal and transverse plane motion. The stability of
the joint depends on the ligaments, which limit motion. The
dorsal ligaments are generally considered to be weaker than
the plantar ligaments.
The misdiagnosis of a tarsometatarsal subluxation is com-
mon,6 and as many as 20% of cases may be overlooked.1
Misdiagnosis may lead to grave chronic instability,6 and late
midfoot collapse is a common result of the untreated injury
along with pain and major debilitation.2,5,7 There is often a
delay between injury and diagnosis, with up to 13 years post-
injury discovery being reported.8
In this case, bruising was a clue to diagnosis. Ross et al have
described the plantar ecchymosis sign (PES), which can be
seen as a clearly delineated stellate ecchymotic area on the
plantar surface of the foot.2 The PES was present in this case.
In the event of non-remarkable radiographs, the evidence of
the PES should encourage the podiatrist to further evaluate
the history of the injury.
Local swelling of the dorsal surface of the foot was present in
this case, and may be regarded as warranting further evalua-
tion.5 Passive pronation that elicits pain is also an indicator
and appears to be specific for tarsometatarsal injuries.2,3,5
The patient in the present study fell from a height, which can
be a further indicator as tarsometatarsal injury is often asso-
ciated with falls and is a common fall injury.5,9—11 Radiographic
evidence is crucial but often inconclusive, with computer
tomography used for equivocal cases.3,9 If there has been a
long period between injury and radiological examination
there may be a spontaneous partial or complete relocation of
joint disruption, rendering recognition difficult.5 Even when
fractures are radiographically evident,12 there is no correlation
between results of radiographic assessment and the severity
of the individual s symptoms.
The patient in this case had injury to the second metatarsal.
This is accepted to be the most common tarsometatarsal
injury,11,13 and may be due to the ligamentous arrangement of
the tarsometatarsal joint, as there is no ligamentous attach-
ment between the first and second metatarsal base
(Figures 1, 2).5 The dorsal ligaments around this joint are
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weaker than the plantar ligaments, and this may go some way
towards explanation of the dorsal metatarsal dislocation
found in association with indirect injury. In addition to the
ligamentous support, the plantar aspect of the tarsometatarsal
joint is stabilised in part by the plantar fascia, the intrinsic
muscles and the plantar tendons, while the dorsal aspect does
not benefit from similar structures.14
It is apparent that there is a subtle spectrum of injury that may
affect the tarsometatarsal joint. The podiatrist should there-
fore be aware of the clinical features of this type of injury, and
combine subjective symptoms and objective signs with a
detailed history, particularly inquiring about falls from height.
Unusual cases of tarsometatarsal dislocation, however, have
illustrated that height need not be a factor.14,15 Tarsometatarsal
injury and fracture has been reported in a 42-year-old female
who first felt pain while depressing the brake pedal in her
car.14 A further case details an 82-year-old male who present-
ed with a painful, swollen ecchymotic midfoot and no histo-
ry of a recent fall.15 The spontaneous dislocation of the non-
neuropathic tarsometatarsal joint in this case was attributed to
osteoporosis and ligamentous changes. These two cases
should be considered atypical in the non-neuropathic foot, as
the majority of discussions in recent literature do implicate a
fall of some type as a factor.5 The subjective self-report relies
on memory, and it has been demonstrated that the presenta-
tion of symptoms may take some time and may not be imme-
diately connected to a previous fall.
The tarsometatarsal joint is a complex articulation of midfoot
and forefoot. Tarsometatarsal injuries are both complex and
diverse in pattern, and misdiagnosis or delays in treatment can
cause severe morbidity.14 In the presence normal x-ray results,
PES, a swollen midfoot and a history suggestive of a tar-
sometatarsal injury, the podiatrist must seek further evaluation.
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Figure 1 Dorsal view of ligamentous support at the 
tarsometatarsal line (adapted from Ref 5).
Figure 2 Plantar view of ligamentous support at the 
tarsometatarsal line (adapted from Ref 5).
